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Abstract of JP20031 08305 

PROBLEM TO BE SOLVED: To provide a 
presentation system that establishes safety and 
permits to restrict unintentional movement of 
hands and the creation of intricate diversified 
point shapes. 

SOLUTION: A picture of two reference points A, 
B that are two opposite angle points of a 
rectangular virtual screen 1 1 in the vicinity of a 
presenter P is taken with a camera 5, and the 
coordinate for the static virtual screen 1 1 is 
generated based on the picture. The presenter P 
operates the point with a light-emitting part 61 on 
the virtual screen 11, and a controlling element 3 
calculates the coordinate of the light-emitting part 
61 on the coordinate of the virtual screen 1 1 . 
Then, a point image is projected on the 
coordinate of the light-emitting part 61 from a 
liquid crystal projector 2. 
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(54) PRESENTATION SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a presentation system that 
establishes safety and permits to restrict unintentional movement of hands 
and the creation of intricate diversified point shapes. 
SOLUTION: A picture of two reference points A, B that are two opposite 
angle points of a rectangular virtual screen 1 1 in the vicinity of a presenter 
P is taken with a camera 5, and the coordinate for the static virtual screen 
1 1 is generated based on the picture. The presenter P operates the point 
with a light-emitting part 61 on the virtual screen 11, and a controlling 
element 3 calculates the coordinate of the light-emitting part 61 on the 
coordinate of the virtual screen 11. Then, a point image is projected on the 
coordinate of the light-emitting part 61 from a liquid crystal projector 2. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While setting up two reference points which are two vertical angles of a virtual rectangle-like screen a screen 
means, a projection means to project an image on this screen means, and near the presenter A directions mark for a 
presenter to do point actuation on a virtual screen, While generating the coordinate of said virtual screen from said two 
reference points which a photography means to photo said virtual screen and said directions mark, and this photography 
means photoed It is the presentation system which is equipped with an operation means to compute the coordinate of 
said directions mark on the coordinate of the generated virtual screen, and is characterized by said projection means 
projecting a point image on the coordinate of said directions mark on said image. 

[Claim 2] Said photography means is a presentation system according to claim 1 characterized by having the automatic 

angle-type modification device for searching this reference point automatically and photoing it that the reference point 

first set up between said two reference points set up by said directions mark should be photoed. 

[Claim 3] Said photography means is a presentation system according to claim 1 or 2 characterized by having the zoom 

function. 

[Claim 4] Said photography means is a presentation system according to claim 1 to 3 characterized by having the 
lighting means which illuminates a presenter and projecting a presenter on said screen means according to actuation. 
[Claim 5] Said directions mark is a presentation system according to claim 1 to 4 characterized by consisting of an 
emitter. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the presentation system performed while directing the point on a screen 
using projectors, such as a liquid crystal projector, and relates to development of a new pointer especially. 

[0002] 

[Description of the Prior Art] When performing presentations, such as a lecture, using a liquid crystal projector etc., the 
laser pointer which projects a laser beam and specifies the point on a screen is often used. However, the hand deflection 
reflected such a laser pointer greatly, and it had the fault which it is hard to stabilize the point, or carries out incidence to 
an audience's eyes by incorrect projection of a laser beam, and does risk. Moreover, the configuration of the point was 
what cannot meet the request of it being restricted to simple things, such as a circle and a line, and wanting to change 
the configuration of the point by liking of a user. 

[0003] Then, the proposal which solves these technical problems is made variously conventionally. For example, JP,8- 
286147,A — According to (1), it considers as the configuration which rotates the rotation disk which has two or more 
refraction grids which make a laser beam refi-acted with a drive motor, and a laser beam can be scanned by the 
refi-action grid, the configuration of the point can be made arbitrary, and it is supposed that mitigation of a hand 
deflection is moreover achieved by the gyroscope effectiveness of a rotation disk. Moreover, as a safety practice, it is 
JP,10-4228,A. - As indicated in (2), only when [ bright ] projection of a laser beam carries out ON/OFF automatically 
and exceeds a fixed threshold according to the brightness of ttie projection objects (screen etc.) of a laser beam, the 
proposal which projects a laser beam is made. Moreover, JP,2000-321530,A - The technique of detecting an include 
angle perpendicular or horizontal to (3), restricting when the include angle is predetermined within the limits, and 
projecting a laser beam is indicated. 
[0004] 

[Problem(s) to be Solved by the Invention] According to the laser pointer given in the above-mentioned official report 
(1), since there are comparatively many components mark, while weight increases, a miniaturization is difficult, and 
since it is forced actuation while resisting the moment moreover produced with a rotation disk, it cannot be used easily. 
Moreover, although the configuration of the point can be changed, it is also difficult for making [ many ] the variation of 
the configuration in a difficult and complicated configuration to transform a laser beam. On the other hand, in the safety 
practice by the above-mentioned.official report (2) and (3), since a laser beam will project if the case where it should not 
operate exactly happens, it cannot become a fimdamental cure. That is, when the location of the brightness which 
exceeded the threshold depending on the lighting conditions in the hall also except the screen may be in an official 
report (2) by the thing of a publication and an audience etc. is there, there is a possibility that it may be projected on a 
laser beam. Moreover, in a thing given in an official report (3), since an audience etc. may exist inside whenever 
[ angle-of-projection / of a laser beam ] depending on tiie hall, a stairway seat or the second floor seat has a possibility 
that it may be projected on a laser beam by the audience, in that case. 

[0005] Therefore, this invention aims at offering the presentation system which enables control of a hand deflection, and 

generation of complicated various point configurations while safety is established. 

[0006] 

[Means for Solving the Problem] While this invention sets up two reference points which are two vertical angles of a 
virtual rectangle-like screen a screen means, a projection means to project an image on this screen means, and near the 
presenter While generating the coordinate of a virtual screen fi*om two reference points which a photography means to 
photo a directions mark, and a virtual screen and a directions mark for a presenter to do point actuation on a virtual 
screen, and this photography means photoed It has an operation means to compute the coordinate of the directions mark 
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on the coordinate of the generated virtual screen, and the projection means is characterized by projecting a point image 
on the coordinate of the directions mark on an image. 

[0007] In this invention, the virtual screen of the shape of a rectangle equivalent to a screen means is first set as the 
space of either right and left of a presenter by the presenter. A virtual screen is the two-dimensional space equipped with 
the X-axis (horizontal axis) and the Y-axis (vertical axis) in which a presenter does point actuation virtually using a 
directions mark, and when setting to a presenter's right-hand side, let the magnitude and location be the range 
fundamentally covered by motion of a right arm. 

[0008] Here, if a virtual screen shall be set to a presenter's right-hand side, a photography means will photo the space on 
the right-hand side of the presenter by whom the virtual screen is set up (if it sees from a photography means a 
presenter's left-hand side). In order to set up a virtual screen, stop first whether a presenter has in a right hand, and the 
directions mark with which it equipped at ftie lower left of right-hand side space, and a photography means is made to 
photo this location as a reference point A (X= 0, Y= 0), and it inputs into an operation means. Subsequently, a presenter 
lengthens a right arm, stops a directions mark at the upper right of right-hand side space, and makes a photography 
means photo this location as a reference point B (X=n, Y=m), and inputs into an operation means. A reference point B is 
a point for a square comer over a reference point A, and an operation means generates the coordinate of a virtual 
rectangle-like screen based on the diagonal line which connects these fixed reference points A and B. A virtual screen is 
set to a presenter's right-hand side by this, and the virtual screen is always photoed by the photography means. 
[0009] If a virtual screen is set up as mentioned above, a presenter will perform point actuation to which a directions 
mark is moved on a virtual screen. Inputted into an operation means while the location of a directions mark is always 
photoed by the photography means, an operation means computes the coordinate of the directions mark on the 
coordinate of a virtual screen in detail. Aiid a projection means projects a point image on the coordinate of the directions 
mark. The point image equivalent to the location of a directions mark is projected on a screen means by this. Looking at 
the point image projected on a screen means, a presenter moves a directions mark suitably and performs point actuation. 

[0010] According to this invention, since the point is not projected on a screen means by projection of a laser beam like 
a laser pointer, the danger by the laser beam is canceled fimdamentally and safety is established. Moreover, the 
coordinate of the directions mark which moves can be easily searched for by the virtual screen based on the reference 
points A and B which a photography means photos, and the well-known image processing technique. And the hand 
deflection of a directions mark can be amended in the process of this image processing technique, or a point image can 
be generated in the configuration of arbitration, such as an arrow head and a form of a hand, not to mention a circle or a 
line. Therefore, while being able to project the stable point image with which the hand deflection was controlled on a 
visible image, the point image is convertible for complicated various configurations. Furthermore, since it can also 
perform easily distributing the data of the image projected by the projection means, and a point image to two or more 
places, it can respond to the multiscreen equipped with two or more sets of a projection means and a screen means. 
[001 1] Moreover, since the set-up virtual screen is fixed and a presenter can take a horizontal (the direction of X) large 
successive range when it can move fi-eely to the virtual screen and a presenter moves especially, it is easy to carry out 
point actuation of the direction. Furthermore, if a presenter moves and a horizontal longer distance of reference points A 
and B than a load arm is taken at the time of a setup of a virtual screen, the coordinate of the virtual screen which the 
resolution of the virtual screen by the photography means increases, and an operation means calculates can be made 
minute. Consequently, the flattery nature of a directions mark becomes highly precise, and a motion of a point image 
becomes smoother. 

[0012] Each following gestalt is used as the desirable additional component in this invention. First, it has the automatic 
angle-type modification device for a photography means to search this reference point A automatically, and photo it that 
the reference point A first set up between two reference points A and B set up by the directions mark should be photoed. 
Modification of an angle type is the pan and tilt which change a visual field, and it can also respond to the virtual screen 
of the large range while it can copy easily the reference point A set up first in a visual field, if it has this device. 
[0013] Next, the photography means is equipped with the zoom function. If the photography means is equipped with the 
zoom function, by making the field angle of a photography means into a wide angle at the time of a setup of a virtual 
screen, photography of reference points A and B becomes easy, and it can respond to the virtual screen of the large 
range. If a virtual screen is set up based on reference points A and B, a field angle will be narrowed, a virtual screen can 
be greatly copied in the visual field of a photography (zooming in) means, and, thereby, the resolution of the virtual 
screen by the photography means will increase. 

[0014] Next, a photography means is equipped with the lighting means which illuminates a presenter, and projects a 
presenter on a screen means according to actuation. According to this, a presenter's figure can be suitably projected on a 
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screen means, and a presentation can be enriched further. 

[0015] Next, the directions mark consists of emitters. If it can discriminate from other parts as whether a presenter has 
in a hand, and a directions mark equipped with and used in case a photography means takes a photograph, it is arbitrary, 
but if it is an emitter, it is suitable, and if it is invisible light, such as infrared light, since light cannot be seen from an 
audience, it is more more desirable still. 
[0016] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained with reference to a drawing. 
Dr awin g 1 shows roughly the whole presentation system concerning 1 operation gestalt. As for the liquid crystal 
projector (projection means) on which a presenter and 1 project a screen (screen means) on a screen 1, and, as for Sign 
P, 2 projects a liquid crystal image, and 3, control operation part (operation means) and 4 are personal computers in this 
drawing. In a personal computer 4, the data of a liquid crystal image are generated and the image data and various 
conmiands are inputted into the control operation part 3 from a personal computer 4. And the image data processed by 
the control operation part 3 is inputted into a liquid crystal projector 2, and the image based on the image data is 
projected on a screen 1 as a visible image from a Hquid crystal projector 2. Moreover, a sign 5 is a camera (photography 
means) in drawing 1 , and this camera 5 is equipped with the spotlight (Ughting means) 51. A camera 5 is equipped with 
a zoom function and an automatic focus function, and the angle-type modification device by the pan and the tilt is 
established further. 

[0017] It is the conmiunication link box 6 which Presenter P has in the right hand. The light-emitting part (directions 
mark) 61 of infrared light is formed in the point of this communication link box 6. This light-emitting part 61 is 
considered as a directions mark by emitting light in the infrared Ught for setting up the reference points A and B 
explained in full detail later. Based on the diagonal line which connects reference points A and B, the virtual screen 1 1 
is set to own right-hand side by Presenter P. As shown also in drawing 2 , this virtual screen 1 1 is the two-dimensional 
space equipped with rectangle-like the X-axis (horizontal axis) and a Y-axis (vertical axis) for Presenter P to do point 
actuation virtually with the light-emitting part 61 of the conmiunication link box 6, and let it be the range ftmdamentally 
covered by motion of a right arm. 

[001 8] The switch 62 for an origin/datum setup for making a light-emitting part 61 emit light, and setting up Data A and 
B and the pointer switch 63 for performing point actuation are formed in the communication link box 6. If the switch 62 
for an origin/datum setup is turned on, the infrared light of the wavelength for an origin/datum setup will emit light from 
a light-emitting part, and if the pointer switch 63 is tumed on, the infrared light of different wavelength from the 
wavelength for an origin/datum setup will emit Ught from a light-emitting part. While the light sensing portion 52 which 
receives each infrared light is formed, the recognition display 53 which this light sensing portion 52 turns into from 
LED which tells having recognized infrared light of the wavelength for a reference point setup (photography) by 
flashing is formed in the camera 5. The image pick-up with the recognition signal and camera 5 of the recognition 
display 53 is inputted into the control operation part 3. Moreover, the angle-type modification device of a camera 5 is 
controlled by the control operation part 3 that the reference point A set up first should be searched automatically, and it 
should arrange in the predetermined location within a visual field with a light-emitting part 61 . 

[0019] Moreover, in the commxmication link box 6, the image projected on a screen 1 fi-om a liquid crystal projector 2 is 
prepared also in the image change-over switch (illustration abbreviation) for [ in the image data of a personal computer 
4, or a camera 5 ] choosing either of the image pick-ups. If this image change-over switch is tumed on, while a spotlight 
51 will light up, the infrared light of different wavelength from the case where the switch 62 for an origin/datum setup 
and the pointer switch 63 are tumed on emits light from a light-emitting part 61, that luminescence is received by the 
light sensing portion 52 of a camera 5, and a light-receiving signal is furttier inputted into the control operation part 3. 
[0020] The control operation part 3 generates XY coordinate of the virtual screen 1 1 by the technique of general image 
analysis based on the reference points A and B photoed with the camera 5. And while the location of a light-emitting 
part 61 moved on the virtual screen 1 1 is always photoed with a camera 5, it is inputted into the control operation part 3, 
and the control operation part 3 computes the coordinate of the light-emitting part 61 on the coordinate of the virtual 
screen 1 1 in detail. And the control operation part 3 processes the image data of a personal computer 4, and the 
coordinate data of a light-emitting part 61, and compounds a point image on the coordinate of the computed light- 
emitting part 61 in the image of a personal computer 4. 

[0021] Next, actuation of the above-mentioned system is explained with reference to the flow chart of drawing 3 . 
(1) From the condition which is photoing the direction of Presenter P by considering the setting camera 5 of a virtual 
screen as wide angle photography, Presenter P stops the communication link box 6 which it had in the right hand at the 
lower left of right-hand side space, and tum on the switch 62 for an origin/datum setup and mark the origin/datum A 
which is the location of a light-emitting part 61 (step SI). It searches for a light-emitting part 61 automatically, a camera 
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5 carrying out angle-type conversion of a pan and a tilt if needed (step S2). A camera's 5 photography of the light- 
emitting part 61 which is a reference point A switches on the recognition display 53 (step S4). (step S3) The location of 
a reference point A is inputted into the control operation part 3. 

[0022] Next, once it turns OFF the switch 62 for an origin/datum setup, Presenter P lengthens a right arm, and stops the 
light-emitting part 61 of the communication link box 6 at the upper right of right-hand side space, and the origin/datum 
B which tums on the switch 62 for an origin/datum setup and turns into a point for a square comer over Origin/datum A 
is marked (step S5). A camera's 5 photography of the light-emitting part 61 which is a reference point B switches on the 
recognition display 53 (step S7). (step S6) The location of a reference point B is inputted into the control operation part 
3. 

[0023] Then, a pan and a tilt are automatically performed with zoom-in of a camera 5 if needed, respectively, and the 
virtual screen 1 1 set up based on the diagonal line which connects reference points A and B is greatly copied in the 
visual field of a camera 5 (step S8). Drawing 2 is omitted by drawing 2 , although the visual field V of the camera 5 of 
this condition is shown and Presenter P enters in this visual field V. Next, the control operation part 3 generates XY 
coordinate of the virtual screen 1 1 of the shape of a rectangle shown in drawin g 3 based on the diagonal line which 
connects the fixed reference points A and B currently photoed with flie camera 5 (step S9). The fixed virtual screen 1 1 is 
set to Presenter's P right-hand side by the above, and the virtual screen 1 1 is always photoed with a camera 5. 
[0024] (2) The point actuation presenter P by Presenter P is in the condition which turned ON the pointer switch 63 of 
the communication link box 6, and performs point actuation to which a light-emitting part 61 is moved on the virtual 
screen 11. Inputted into the control operation part 3 while the location of a light-emitting part 61 is always photoed with 
a camera 5, the control operation part 3 computes the coordinate of the light-emitting part 61 on the coordinate of the 
virtual screen 1 1 (step SIO), Furthermore, the control operation part 3 changes the coordinate of a light-emitting part 61 
into the coordinate on a screen 1, and generates the coordinate of a point image (step SI 1). 

[0025] On the other hand, a personal computer 4 outputs image data to the control operation part 3. This image data is 
image data which does not contain the point image projected on a screen 1. And the control operation part 3 compounds 
a predetermined point image in the location of the coordinate of the above-mentioned point image in the image (step 
SI 2). In this way, image data is generated. This image data is outputted to a liquid crystal projector 2, and a liquid 
crystal projector 2 projects the image with which the point image was compounded by the image of a personal computer 
4 on a screen 1 (step SI 3). Thereby, a point image is projected on the point on the screen 1 corresponding to the location 
of the light-emitting part 61 on the virtual screen 1 1 . Looking at the point image projected on a screen 1 , Presenter P 
moves suitably the light-emitting part 61 of the communication link box 6, and performs point actuation. 
[0026] The above is 1 operation gestalt of this invention, according to this operation gestalt, since the point is not 
projected on a screen by projection of a laser beam like a laser pointer, the danger by the laser beam is canceled 
fimdamentally and safety is established. Moreover, the virtual screen 1 1 based on the reference points A and B which a 
camera 5 photos, and the coordinate of a light-emitting part 61 which moves are searched for by the image processing 
technique, therefore is the process of an image processing technique, and the hand deflection of a light-emitting part 61 
can be amended, or it can generate a point image in the configuration of arbitration, such as an arrow head and a form of 
a hand, not to mention a circle or a line. Therefore, while being able to project the stable point image with which the 
hand deflection was controlled on a screen 1, the point image is convertible for complicated various configurations. 
[0027] Moreover, since the set-up virtual screen 1 1 is fixed, and Presenter P can take a horizontal (the direction of X) 
large successive range when it can move fi'eely to the virtual screen 1 1 and Presenter P moves especially, point 
actuation of the direction tends to carry out it. Furthermore, the coordinate of the virtual screen 1 1 which the resolution 
of the virtual screen 1 1 with a camera 5 increases, and the control operation part 3 calculates can be made minute by 
Presenter's P moving, and also being able to take a horizontal longer distance of reference points A and B than a load 
arm, and carrying out it like this at the time of a setup of the virtual screen 1 1 . Consequently, the flattery nature of a 
light-emitting part 61 becomes highly precise, and a motion of a point image becomes smoother. 
[0028] Moreover, since a camera 5 searches and photos a reference point A automatically, while being able to copy the 
reference point A in a visual field easily that the reference point A set up first should be photoed, it can also respond to 
the virtual screen 1 1 of the large range. Furthermore, since the camera 5 is equipped with the zoom fiinction, by making 
the field angle of a photography means into a wide angle at the time of a setup of the virtual screen 1 1, photography of 
reference points A and B becomes easy, and can respond to the virtual screen 1 1 of the large range also by this. In 
addition, the resolution of the virtual screen 1 1 with a camera 5 increases by zooming in at the time of a setup of the 
virtual screen 11, and copying the virtual screen 1 1 greatly in the visual field of a camera 5. 
[0029] With the above-mentioned operation gestalt, an own figure can be projected on a screen 1 because Presenter P 
operates an image change-over switch during a presentation. Moreover, the questioner who was made to reverse a 
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camera 5 to an audience side, for example, was chosen from audiences can perform point actuation like Presenter P. By 
these things, a presentation can be enriched further. In addition, since the X-axis of tfie coordinate of the virtual screen 
11 is reversed when a camera 5 is reversed, it is necessary to amend it. 

[0030] Moreover, since it can also perform easily distributing the data of the image projected by the liquid crystal 
projector 2 and a point image to two or more places, it can respond to a screen 1 and the multiscreen equipped with two 
or more sets of a liquid crystal projector 2. 
[0031] 

[Effect of the Invention] Since according to this invention a fixed virtual screen is set up, a directions mark is moved on 
the virtual screen and a point image is projected on a screen means by the presenter, as explained above, while the 
danger that a laser pointer has is avoided and safety is established, the effectiveness of becoming generable [ control of a 
hand deflection and complicated various point configurations ] is done so. 



[Translation done.] 
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[Drawing. 1] 
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